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PREFACE TO THE GUIDE
The compendium of skills is a concise guide for future arborist interns and students of
arboriculture. It is a guide rather then a training manual, which briefly highlights key concepts
that an arborist faces while learning the fundamentals of tree climbing. My intent was to draw
from several arboriculture sources that illustrate key climbing skills. What inspired me to
compile this guide was that I wanted to have all of my source materials in one place. I integrated
some of the skill descriptions and pictures into the guide to further illustrate a particular concept.
This guide covers safety, site inspection, gear, rope installation, working in the tree, cabling, and
chainsaw maintenance. During my training here at the arboretum I have discovered how to make
improvements to a specific technique or skill. I have incorporated some of my insights into the
guide in order to aid the climber with their own climbing education.
Helpful references have been included in the works cited section. These references range from
books related to tying knots and advanced climbing techniques, to websites that list job openings
in the tree care industry. I encourage you to explore these valuable resources and discover more
about the arboriculture profession
The compendium of skills should in no way be a primary source for climber education. In order
to learn how to climb, a beginning climber should have hands on instruction with a qualified
instructor. Climbing techniques should be critiqued and adjusted as the climber progresses as a
professional. The guide will help the climber review their skills without describing all aspects of
the training process.
Finally, all information included in this guide is for the sole purpose of education in the field of
arboriculture. The author is not responsible for the use/misuse of the materials detailed in this
guide or any injury incurred as a result. Safe work practices begin with the individual who must
remain ever vigilant not only themselves but for others working in the field.
I would like to personally thank all the individuals who assisted me in the creation of this guide.
Also, to the entire arboretum staff who have inspired me to become a better arborist with each
passing day.
Sincerely,
Travis Barck – Arborist Intern 07’
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SAFETY TIPS
Before a climber can make their accent into a tree safe work practices should be thoroughly
reviewed. All gear should be inspected for defects and replaced if necessary. A climbing plan
and site inspection will ensure that potential hazards are addressed and that the climber will
understand the objectives of the job.
The benchmark for safety standards that all climbers must be aware of is the ANSI Safety
Requirements for arboricultural operations.
ANSI = American National Standards Institute
Officially entitled: ANSI Z133.1 Safety Requirements for Arboricultural Operations
This reference sets the standard for the arboriculture community and is committed to safety in all
aspects of the industry. Two words are mentioned in the text that the arborist needs to be aware
of: Should and Shall
Should implies that the safety measures listed are recommended to all parties involved.
Shall dictates that all persons comply with the safety measures listed in accordance with state
and federal occupational safety regulations.

Figure 1 – Sherrill

Figure 2 - Sherrill

Figure 3 - Sherrill
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Safety standards and best work practices are of utmost importance and should be followed in all
aspects of job performance. Compliance, communication and team-oriented cooperation are the
keys to creating a safe incident-free work environment.
Safety is the responsibility of every employee from the senior foreman to the newest employee
on the job. The Morris Arboretum requires all employees to perform professional work in an
efficient manor, keeping safety first and maintaining a safe and incident free work environment.
Gear inspection:
All gear should be inspected before and after climbing. Climbing lines should be inspected for
excessive wear or defects as listed below.

Figure 1 - White, Kilmesova

Inspect climbing saddles, lanyards, carabiners, and all other climbing equipment. If you have
any questions/concerns about the safety of the equipment ask your supervisor.
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There are many different types of tools and gear available to the arborist and the best way to
ensure safety is to familiarize yourself with the gear being used. Personal Protective
Equipment or PPE is a must and is a part of the ANSI safety standards for all arborists. This
includes: Hearing Protection, Hard Hat and Safety Glasses.
Other recommended gear includes work boots, gloves and clothing that can make working in the
elements comfortable and safe.
Site inspection

Before mapping a climbing route a through site inspection will allow the climber to identify
possible hazards. This is a safety must that should become a part of every climbers routine
before the climbing line is installed.
Here is an illustration of some potential hazards that every arborist should be aware of:

Figure 2 - White, Kilmesove
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SITE INSPECTION
The illustration depicts hazards that arborists commonly encounter. A pre-climb inspection
should start by identifying potential hazards.
Some of the hazards include:
Submerged or compromised roots from construction or grade changes
Decay - Root, Trunk, Branch Crotches, Cavities
Cavities or structural defects throughout the tree
Mushroom growth
Poisonous plants - (poison ivy, sumac) and growing in or around the tree
Hanging limbs or "hangers"
Wildlife (ex. squirrels or bee nests)
Electrical Hazards - e.g. Power lines
Storm damage or rain or ice covered branches
Targets = Objects that should be avoided within the drop zone where damage is possible
Prior site impact due to construction, pesticide application, poor drainage resulting in the sudden
necrosis of leaders and/or decline of the tree

Figure 2 - White, Kilmesova
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ROPE TERMINOLOGY AND ESSENTIALS
Understanding what parts of the climbing rope an instructor is referring to make instruction
easier for both parties. Confusing the running end with the working end can mean all the
difference when tying in to one end verses the other. These two illustrations will help the
climber to understand the rope parts and their application while climbing.

Figure 3 -White, Kilmesova
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Beginner knots that every tree Climber should know:
Before a beginning climber ever attempts to tie a knot they should be aware of a simple concept
known as Tie, Dress, and Set or (TDS). Although the concept is simple not all knots are easy to
tie and require patience and practice in order to master. One quote sums up knot tying process:
"A knot is never nearly right; it is either exactly right or it is hopelessly wrong, one or the other;
there is nothing in between." Clifford Ashley
--Exert from the Climber's Companion

The Bowline knot is commonly used to attach climbing lines to saddles and carabiners. Some
climbers use additional safety measures such as the Yosemite tie-off or half-hitches with the tail
of the knot.

Bowline
Tie-in or
end-line
knot that
attaches the
climbing
line to a
carabiner or
snap.

Figure1 – Jepson
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The Blake's hitch is the most common friction hitch used by beginning climbers when using
open or closed systems. An open system uses a separate line (spit-tail) to connect the working
end to the standing end. Whereas a closed system uses the climbing line to make the bridge by
attaching the working end to the standing end with a friction hitch.
Blake's
Hitch
Friction
hitch used
in
traditional
and splittail
climbing
systems.

Figure 2 – Jepson

A stopper knot is used to prevent the tail from slipping through friction hitches as an additional
safety measure. Other knots such as the anchor hitch can be used in this instance.
Figure Eight
Stopper knot used at the
end of a friction hitch or
retuning a line back to a
pulley (block). If a
stopper knot is not used
the line might run through
the block, which requires
the ground person to send
the rope back up from the
ground.
Figure 3 - Jepson
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Here is an example of a closed and open climbing system where the Blake's hitch is used with a
figure eight stopper knot to complete the system. Note the traditional or closed system is using a
carabiner. This system can also be tied directly to the saddle with two half-hitches or clove hitch
before the Blake's hitch is tied.

Figure 4 – Jepson
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The clove hitch illustration on the far right depicts two half hitches that essentially become a
clove hitch when one half hitch is stacked upon the other. This involves making one loop down
followed by another on top of the first. Note how the finished tail exits between the two loops.
Clove Hitch
Used to secure
objects to a
climbing line
which can then
be retrieved by
the climber.
(*Re-word)

Figure 5 – Jepson

Even before a climber learns the fundamentals of climbing they will use the
clove hitch as a ground man. A whole host of tools can be easily attached
midline quickly and efficiently. Another variation of the clove hitch is the
slip clove hitch. This knot can be used for tying the throw line to the throw
bag. All that is required is that the final turn of the hitch is passed through
the loop with a bite. This allows the hitch to be quickly released when
needed.

Figure 6 – Jepson

Figure 7 – Jepson
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The sheet bend is a great knot for sending additional lines to a climber. The slippery sheet bend
is a great illustration as to how many knots can become a slip-type knot by using a bite to finish
the knot. As in the case of the sheet bend, adding the slip variation makes untying the knot
easier for the climber. The slip variation will not compromise the integrity of the knot to the
point where it will pull free easily if an adequate bite is used.
Sheet
Bend and
Slip
Variation
Attachme
nt knot
that joins
two ropes
together.
The slip
variation
allows for
quick
release.

Figure 8 – Jepson
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The art of coiling rope has many variations and techniques depending on the reference or the
person teaching the technique. One important point is that it must hold together or the time spent
tying it was in vain. There is one tip that I would like to note and that is when making the coils
that the rope is twisted between the fingers (approximately 1/4 turn) to aid in aligning the coils.

Coiling
Rope
(2
methods)

Figure 1 - Sharon

Although
there are
only two
methods
listed;
there are
many
variations
to choose
from

Figure 9 -Jepson
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CLIMBING GEAR AND TIE-IN KNOTS

What gear is used will ultimately depend upon the climber's skill level and the task requirements.
As the climber advances they will have the opportunity to use new types of gear and learn how
they are used in the field.
A beginning climber will require a saddle, climbing rope (approx. 150-200') in length, lanyard, a
double-locking carabiner, pole and hand saw w/scabbard, and Personal Protective Equipment
(e.g. ANSI approved helmet, eye and ear protection; gloves and appropriate clothing)
Rope:

Here are three common types of lines used in the field. Illustration depicts how the lines are
braided and what their interior construction looks like.

Figure 4 -White, Kilmesova
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Temperatures
Polypropylene
Technora
Nylon
Polyester
Manila

Critical
250˚ F
450˚ F
350˚ F
350˚ F
180˚ F

Melting
330˚ F
900˚ F
460˚F
480˚ F
350˚ F
Figure 1 - Samson

This graph lists some of the common rope types that arborists use in their day-to-day operations.
One of the most important safety tips for rope care is to be familiar with the type of rope being
used and to inspect the rope for any defects that might lead to failure.
The Critical Temperature for a rope type is defined as the temperature at which degradation is
caused by temperature alone. Technora is commonly used in eye and eye systems that undergo
high temperatures on a regular basis. The pictures below list some of the fiber types and their
inner core construction

Technora @ 5/16"
Figure 2 – Samson

Figure 3 – Samson

3-Strand Polyester

16-Strand Polyester w/Nylon Core
Figure 4 – Samson
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Working load of most rope types should not exceed 10% of their breaking strength in everyday
activity. Shock loading represents the loading of a rope that exceeds 10% of the ropes breaking
strength.
When inspecting a rope look for signs of abrasion, glossy or glazed areas, inconsistent diameter,
discoloration, and inconsistency in texture and stiffness.
•
•
•
•
•

Abrasion of the rope should not exceed over 25% of the ropes diameter.
Glossy or glazed areas are a sign of heat damage with additional rope strength loss then
the melted fibers indicate.
Inconsistent diameter might suggest that the ropes core and outer shell have slipped or the
core has degraded to the point that the rope should be replaced.
Discoloration may indicate that the rope has been damaged due to chemical contact and
should be inspected for the severity of damage.
Inconsistency in texture may be a sign of excessive wear from grit in the rope or as a
result of shock loading. This is also a case where further inspection is required to
determine the fate of the rope.

Ropes should be separated from sharp tools, such as chainsaws and gas and oil containers at all
times. The life of any rope depends upon the climber and the care given to their ropes when in
use and where it is stored.
Carabiners:
Come in many sizes and shapes depending upon the specific needs of the arborist. Here is an
illustration of some common types of carabiners.

Figure 5 -White, Kilmesova
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Figure 6 -White, Kilmesova

Climbing lines can be attached to carabiners with a variety of knots. Some knots require
additional half hitches or tie-off knots to ensure the security of the climbing system. Ask your
supervisor if the attachment knot you are using requires additional tie-off knots.

19

Double
Fisherman's
Loop
Cinching knot
to attach
climbing line
to carabiners
and in
forming eye
& eye
attachment
loops.

Figure 10 - Jepson

Anchor
Hitch
An
attachment
knot that can
also be used
as an end-line
knot.

Figure 11 - Jepson
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Open vs. Closed Climbing Systems:
-Open climbing systems have an open loop tie-in where a remaining tail is present after
the friction hitch is tied.
-A closed climbing systems has a closed loop where the tie-in point closes into the
carabiner, such as in eye and eye split tail systems.
Open (Traditional) Climbing System
- Includes using a saddle or locking rope snap as a means for attaching the working end of the
rope to the climber with two half hitches or a bowline. The remaining tail of the working end
will then forge the bridge and become a friction hitch such as the Blake's hitch.
Open (Split-tail) Climbing System
- Requires the use of a split-tail and a double locking carabiner to attach the saddle to the rope.
The working end of the rope can be attached to the saddle directly by means of the saddle D-ring
or linked to a carabiner with a bowline.
- The split-tail is attached to a separate carabiner that is attached to the saddle. It then forms the
bridge and the friction hitch, which is advanced by a micro pulley.

Figure 12 - Jepson
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Closed (Eye and Eye) Climbing System
- This system uses a high strength technora eye and eye split-tail, which bridges the friction hitch
of choice to the carabiner and ultimately the saddle. The working end is attached to the saddle
using a carabiner with a bowline knot tie-off. As with the split-tail system, pulling the running
end of the rope through the friction hitch advances the climber. The micro pulley acts to keep
the advancing end of the rope in line with the friction hitch.

Figure 4 - Sherrill

- Eye and eye climbing systems require a new list of knots that the climber should learn. Listed
below are illustrations of common friction hitches used by climbers.
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Eye and eye friction hitches:
Schwabisch
Hitch
A recently
described knot
that holds
towards the
bottom of the
hitch and is also
used in personal
lanyard systems

Figure 2 – Sharon

Valdôtai
n Tresse
or V.t.
Friction
hitch
alternativ
e to the
French
Prusik.
The
number of
twists
adjusts
friction
intensity.

Figure 13 - Jepson
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Prussic Loop Hitches:
Klemheist
Hitch
A hitch that
uses the
prussic loop
which
requires a
minimum of
three loops
to be
effective.

Figure 14 - Jepson

Prusik Knot
Used to
attach a
prussic loop
to single or
double
climbing
lines during
secured
footlock
accents.

Figure 15 - Jepson
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INSTALLING A CLIMBING LINE
Methods:
Ladder
Monkey Fist
Two-lanyard system
Throwbag
Big Shot
Hip thrusting
Secured Footlock
Climbing Spurs
Illustrations of hip thrusting and secured footlock techniques:

Figure 6 -White, Kilmesova

*All of the methods listed above require instruction and supervision. The common mantra for
climbing is "low and slow." Before a climber masters a new technique they-
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INSTALLING A CLIMBING LINE

(Continued)
should be comfortable with the method used at low elevations before climbing into the higher
reaches of the canopy.
The throwbag method requires a lot of practice and patience to become proficient. Each tree will
present new challenges and installation options when installing a climbing line. Your supervisor
can recommend which installation method is best suited for your accent. I will briefly highlight
one of the installation methods with some helpful tips on how to develop your technique.

The Throwbag Method:
There are two variations of the throwbag method that the arborist can choose from. The single
hand method minimizes the possibility of directional sway by only using one part of the line.
One of the drawbacks of the single hand variation is that the climber might not be able to toss the
throwbag as high as the cradle throw method. Each variation has its own unique way of grasping
the line, which is described below.
•

The single hand toss method uses a slipknot in order to grasp the line. The amount of
line below the knot is approximately from shoe tip to hip. The knot must be tied using a
counter-clockwise loop. Otherwise, the bite will slip through the knot making the knot
useless for the task as hand.

•

The cradle throw method requires a bite of line to be passed through the throwbag ring
and grasped with one hand with the standing end is held by the other. Both ends grasped
must be of equal length. The greater the distance the throwbag is away from your hands
the farther the throwbag will ultimately travel.

Both variations require the arborist to focus on the target and maintain a consistent swinging
motion. Bending the knees with the swing will increase the throwing distance. When you
release the throwbag make sure that your throwing hand(s) are pointing at the target. Both
methods should be practiced in order to make the climber more versatile with the installation of
their climbing line.
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Figure 16 - Jepson

One the shot is made the crotch should be isolated and the climbing line can then be installed.
The climbing line should be attached to the throwbag by passing the line through the steel ring
and tying a figure eight at the end. Your climbing line can be retrieved by pulling the throw line
back over the crotch towards the ground.
An alternative to retrieving the climbing line is to remove the throwbag and tie the climbing line
directly to the throw line using a series of marlines and/or clove hitches.
(see on the next
page)
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Figure 6 -White, Kilmesova
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WORKING IN THE TREE
Advancing your climbing position:
Monkey Fist
(open &
closed)
Used to install
the climbing
line by forming
a throwing knot
with the end of
the rope.
The open form
does not secure
the fist in place,
while the
closed form
will remain
locked under
tension.

Figure 17 – Jepson

Use an open or closed monkey fist to reach higher branches or to install you rope from the
ground. The open form will prevent the rope from getting caught in branch crotches by allowing
the fist to unravel. Use the closed form when the possibility of getting the fist caught is minimal.
This method requires the user to keep a number of coils
held against the monkey fist to aid in accuracy. One
shouldn't need additional coils in the opposite hand, as
depicted in the illustration, if the climber is in the tree.
The pole saw can also advance your climbing line using a
monkey fist to ease in retrieval.
A throwbag can also be used in the tree if the distance
desired is greater then a pole saw or a monkey fist will
permit.
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Figure 18 - Jepson
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Lanyards are used when untying or removing a split-tail system as the line is advanced
Once in the tree sometimes the climber is required to reach distant branches that create unsafe rope
angles.
When the angle of the rope from the tie-in point from the tree exceeds 45˚ the climber is putting
themselves at risk. The tendency for the rope to pull towards the trunk is what leads to injury. This
problem can be avoided by not exceeding 45˚ from the tie-in point. Another option is using climbing
line redirects. There are several line re-direct methods to choose from depending upon the climbing
situation.
Re-direct Options:
Webbing sling (static)
D re-direct (static)
M re-direct (removable)
Webbing slings of varying lengths can be used in association with a carabiner. The girth hitch is
used along with a carabiner to run the climbing line through in order to maintain a safe climbing
angle. One drawback to this type of re-direct is that the climber has to return to the webbing sling to
remove their line. Other re-direct methods such as the M re-direct does not require the climber to
return to the point where the redirect was installed. The M re-direct is called a removable re-direct
for this reason.
Girth Hitch
Used to attach
looped slings or
eye-spliced
ropes to an
object. Can be
used as a
midline knot for
tool attachment.
Figure 19 - Jepson
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MAKING THE CUT
Whether you are using a handsaw or a chainsaw there are principals for making cuts that apply to
both tools. The three cut method is the industry standard for reducing the weight of the branch,
and as a means to effectively avoid the branch bark from tearing beyond the final cut. In order to
make a cut that allows the wound to heal properly the arborist must first recognize the branch
collar and the branch bark ridge.
The bark collar can usually be easily seen without a lot of guess work or be virtually non-existent
even to the trained eye. By identifying the branch bark ridge one can make an educated guess as
to the angle of the cut if there isn't a branch collar present.
One first has to bisect the branch bark ridge with an imaginary perpendicular line. This will be
guide if there is no discernable branch collar. When making the final cut the key is to minimize
the surface exposed while allowing the full branch collar to remain intact and undamaged.
The Three-Cut Method:
•

The branch bark ridge and
branch collars are clearly
indicated in the diagram. Make
the first cut on the underside of
the branch (A).

•

Next make the second cut is on
the topside of the branch to the
outside of the first cut (B).

•

While the last cut should be
made just outside of the branch
collar to allow optimal healing
of the wound (C).

Figure 2 - Sharon
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Three cut method continued:

Figure 3 - Sharon

Figure 2 – Harris, et al.

The above illustration demonstrates the three cut method. The image on the right gives a clear
example of the branch collar and where to make the final cut. Cutting into the collar will slow
the healing process and can lead to disease and/or decay problems.
Aside from learning the three cut method, there are common terms within the industry that
describe other pruning methods. As shown in this illustration terminology can vary and the key
is to know what these terms usually refer to when discussing branch removal.
Crown reduction includes thinning
cuts that reduce the overall size of the
tree. Thinning cuts are defined as
removing a branch to its point of
origin.
The branch that remains should be at
least 1/3 the size of the branch that
was removed. By removing branches
back to a lateral, the remaining
branch will be more inclined to
assume the terminal role.

Figure 3 - Harris, et al.
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Note: In most cases the 1/3 rule applies to almost every type of pruning situation. No more then
1/3 of the trees total canopy should be removed at any one time. Even if a total of a third of the
trees canopy is removed, the tree should not appear to have holes or areas of uneven canopy
density. Pruning cuts should move in a radial fashion around the tree where a balanced canopy
structure still remains. The basic form of the tree can be seen even after the branches marked by
dotted lines are removed.

Figure 4 - Harris, et al.

Often when working in a tree the primary focus is to remove dead or diseased wood. Crossing
branches should also be removed if they are a detriment to the health or appearance of the tree.
Branches that are associated with vigorous growth, that exceeds the normal growth rate of the
tree, will inevitably cross other branches on its way up. These types of branches are often water
shoots or the result of excessive pruning. Sometimes these shoots can be weakly attaches and
are prone to failure as the branch matures.
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This illustration shows a water sprout and what it might look like in a tree. There usually is a
dramatic difference in the overall branching pattern of the tree. Removal of this type of growth
is recommended given your supervisor's approval first.

Figure 4 - Harris, et al.

Water sprouts grow in a more lateral position verses other branches in the tree. These limbs will
be more vigorous other branches for apical dominance. Damage to other branches can also occur
as the water sprout presses through the tree canopy. Sharp branch angles can also be an indicator
of poor branch attachments that can lead to failure and further tree damage.
The picture depicts the removal of a water sprout by the dotted line. Permanent scaffolding
branches are adequately spaced throughout the canopy. This is illustrated in the branch image on
the right.
When larger branches are lowered out of a tree a running bowline is used to secure the line.
There are many applications of the running bowline, but its use in rigging situations is one of the
most common applications.
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Running Bowline

Secured slip knot or used as a
anchoring knot during single
line accents; requires a half
hitch or marline before the
knot when rigging.

Figure 20 - Jepson

If a tree or large branch has been cut new forces are put on the individual limbs, which create
vector forces. Vector forces describe not only force, or in this case pressure, but the direction of
force that is being applied.
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When removing larger pieces a marline or a half hitch is placed below the running bowline. This
reduces the possibility of the line shifting or slipping off of the piece being lowered. An in depth
explanation on how to remove larger pieces is not the focus of this list, but the illustration will
assist the climber in understanding the placement and setup of this system.

Marline
Hitch vs.
Half Hitch
The Marline
forms an
overhand
knot when
removed,
whereas the
half hitch
collapses
when
removed

Figure 4 - Sharon

•

Marline Hitch - Is a more secure hitch that cannot be untied (left).

•

Half Hitch - Unties itself which allows the rope to be retrieved quickly (right).

When rigging out large pieces mechanical advantage systems can be installed midline using a
butterfly knot; however, there are other attachment options available that the arborist has to
choose from.
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Butterfly Knot
Mid-line knot used to
attach come-alongs,
carabiners and pulleys in
mechanical advantage
systems.

Figure 21 – Jepson

The butterfly knot is relatively easy to tie once you have some time to practice. One advantage
to this mid-line knot is that after it has been put under a load it is still relatively easy to untie.
A cow hitch is used to anchor blocks or Port-A-Wraps to a tree when ropes are used. In most
cases a whoopie sling or another alternative is used. Cow hitches are often used when the tree
diameter is too large for slings. Review the next page for a full diagram on how to tie this hitch.
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Cow Hitch
Is made using a
single piece of
rope during
applications
where a block
is used with the
addition of a
half hitch for
security.
Figure 22 – Jepson

The main point I would like to address is when faced with forces pressing upon the log is if the
cut should be taken from the top or bottom side of the limb under pressure. Two terms that
addresses the forces involved are called compression and tension.
One a tree is felled or a large branch reaches the ground it will need to be cut into smaller pieces
for chipping or loading

Figure 1 - Mattheck

Wood under tension is being pulled away or lengthened, while wood under compression is being
pushed together or shortened. Cutting on the compression side can pinch a saw, while cutting on
the tension side will reduce the pressure exerted on the branch and is less likely to pinch the saw.
In both instances the arborist must first consider these forces before making their initial cut.
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Always approach a felled tree with caution. When bucking (breaking the tree into smaller
pieces) look for hazards which include: large sections that will roll, cutting pieces that can fall
towards you, dense cover with no clear cutting path and weight shifts.
Start with the smaller pieces that are in range of the chipper. Remove branches in a radial
direction and allow for an escape route as pieces shift. As you are making cuts remember the
concepts of tension and compression wood. Check and see if the branches you are cutting are
under tension/compression by moving the piece.
Finally, I want to also include diagrams that provide a helpful tool for assessing green log
weights. This will assist the climber in planning their removal and rigging strategies.

Figure 5 - Sherrill
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Weight of Green Logs - continued:

Figure 6 - Sherrill
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CABLING
Improving the overall aesthetics of a tree by the removal of wood is one part of the equation, but
there are other improvements that can be made. Structural stability is key when working to
ensure the life of a tree. Weak branch either require removal or cabling and/or bracing to
minimize the chances of branch union failure.
Cabling Components:
The key thing to remember when working on a cabling system is to match nuts, bolts, thimbles,
hold fasts (preformed tree grips), and cabling with their respective sizes. Sizes usually range
from 3/16" to 3/8" diameter. Here are some of the most common components that are used in
cabling systems.

Figure 5 – Sharon

Figure 7 – Sharon

Figure 6 - Sharon

Figure 8 - Sharon
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Figure 9 – Sharon

Figure 10 - Sharon

Bracing uses two types of threading depending upon the application. Lag threading has a deeper
thread and a greater holding capacity then the machine thread bracing. Lag thread is better
suited to larger diameter trunks where the spacing between threads will not compromise its
holding capacity.
Machine thread has less space between threads and is more commonly used in applications in
conjunction with cabling. Each tread variation requires bolts with matching thread types. After
the nut(s) have secured each end of the brace the threads should be flattened, so as to prevent the
nut(s) from backing off.
Specifics on how the installation process is competed and what situations warrant cabling or
bracing should be discussed with your supervisor. End weight reduction and other means of
branch failure prevention should be considered in conjunction with cabling and bracing systems.
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CHAINSAW MAINTENANCE
The descriptions only list basic maintenance concepts. For a more detailed explanation, ask a
shop supervisor or foreman before attempting any maintenance work.
Chainsaw maintenance requires a proactive approach to ensure the life and performance of your
saw. Grinders require that the chain be removed before sharpening can commence. Hand
sharpening requires that the chainsaw be placed in a vice without removing the chain.
Sides of the chain are distinguished by cutters, which are aligned on either the right or left side of
the chain. Files used to sharpen chains have corresponding sizes to match the chain link size.

Right Cutter

Racker/Depth Gauge

Drive Link

Pitch

Left Cutter

Side Link

Figure 1 - Bailey's

The angle of the file should be aligned between 25˚-35˚ and/or follows the guide angle marked
on the top of the cutter. Two to three short passes are taken on each cutter with steady, level
passes away from you (not back and forth). Rakers or the smaller portion of the cutter should be
filed to a depth gage setting of .020" for 1/4" and 3/8" chain pitch; these are the most common
chain sizes used.

Figure 2 - Bailey's
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After both sides of the chain have been sharpened and the rakers are set to the proper height, the
clutch cover should be removed in order to clean the saw. The chain bar may
require some filing to remove any burs that have formed. All sawdust, dirt, grease, etc. should
be removed first before using an air hose to remove any remaining particles. The filter should be
lightly air cleaned during the same time as the bar and saw (power head) are being cleaned. Pull
the chock to the max or full on position to prevent any loose particles from entering the
carburetor.
Once the cleaning process is complete, inspect the clutch sprocket for wear and grease the clutch
every time the chain is sharpened. The bar can also be cleaned of burs and unevenness by
shaving the bar with an edge sharpener.

Figure 3 - Bailey's

Assemble the saw and check the chain tension. The chain tension should be set to allow the
chain to pass with a minimal amount of friction. There should not be any open space between
the drivers and the bar rails. You will be able to evaluate this by lifting the chain under the
weight of the saw. Grasp the chain (wearing gloves) in about the middle of the bar and lift up
until the chain lifts off of the bar rails.

Figure 4 - Bailey's

There is nothing like a properly sharpened chain to make life a little easier in the trees. Now
quite stalling and get back to work.
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